Free radical scavenger (edaravone) prevents endotoxin-induced liver injury after partial hepatectomy in rats.
Infection after major surgery, such as massive hepatectomy, induces liver dysfunction, occasionally leading to multiple organ failure and death. We demonstrated the anti-inflammatory effects and functional mechanisms of 3-methyl-1-phenyl-2-pyrazolin-5-one (edaravone), a newly synthesized free radical scavenger, on an experimental model of endotoxemia after partial hepatectomy in rats. Rats were treated with lipopolysaccharide (LPS) 48h after 70% hepatectomy. Edaravone was administered intravenously before LPS-treatment. Edaravone markedly improved the survival rate of LPS-treated rats after hepatectomy and inhibited increases in serum levels of AST and LDH. Histopathological analysis demonstrated that edaravone prevented inflammatory changes in the liver, kidney and spleen. Edaravone inhibited the formation of one of the markers of oxidative damage, malondialdehyde. Increases in inflammatory cytokines and cytokine-induced neutrophil chemoattractant (CINC) in serum and liver tissue were inhibited in the edaravone-treated group. An electrophoretic mobility shift assay revealed that edaravone inhibited the activation of the transcription factor, nuclear factor-kappa B (NF-kappaB). Edaravone also reduced the induction of inducible nitric oxide synthase (iNOS). Edaravone prevents endotoxin-induced liver injury after partial hepatectomy not only by attenuating oxidative damage, but also by reducing the production of inflammatory cytokines, CINC and iNOS, in part through the inhibition of NF-kappaB activation.